
GERAGHTY & MILLER. INC. APPENDIX B

E:

HISTORICAL ENVIRONMENTAL ACTION SYNPOSIS

August 1978 ; In response to the draft EPA regula-
tion on RCRA, Avtex reviews its
waste sources to see if any could be
considered "hazardous" under RCRA.

- \ Environmental Resources Management
(ERM) retained as consultant on this
"natter.

5 ,- ' '•"

August 1980 Avtex files EPA form "Notification
of Hazardous Waste Activity". Only
raw chemicals listed in Section
261.33 are reported.

'; \ (:..,!, j
November 1980 Avtex files Part; A of a - permit

application pursuant to Section 3005
of the RCRA Act, Waste viscose

. disposed in impoundments was the
-.;; : waste source identified as being a
corrosive waste.

February 1981 ERM proposes monitoring wells to
comply with the requirements under
RCRA. Five wells proposed* State
Water Control Board (SWCB) requests
additional wells.

June 1981 Six well locations and the monitor-
- "i ing parameters agreed upon. SWCB
represents data from wells across the
South Fork of the Shenandoah River

r: from Avtex site.
* *i • •

August 1981 Wells 1-6 are installed.
• • L,

September 1981 SWCB representatives tour basin
• area. - Present data on CS2 found in
wells across the river.

November 1981 Since pH of viscose basins appears
; :td • be less than the definition of
; » • • corrosive waste (12 . 5) the pH is

•mdhitored routinely. Avtex prepares
a Policy and Procedures Manual

. ' . concerning the RCRA interim permit
requirements .
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February 1982 Wells 1-6 sampled; data presented to
th SWCB as requested. Ground-water

f contamination found. Additional
monitoring and parameters discussed.

May 1982 Meeting held with SWCB and Depart-
ment of Health to discuss solid
waste disposal at Avtex.

June 1982 Monitoring of contents of visco ;
basins show pH below 12.5. Applica-
tion filed to have viscose basins
delisted. All monitoring under SWCB
requirements.

August 1982 SWCB sent more data on wells across
the river. CS2 found two times in
Well 137 (Smith).

September 1982 While investigating the site for a
new permitted landfill, ERM stated
that ground-water contamination
cannot go under a ground-water
divide (Shr»nandoah River) to the
west bank wells.

October 1982 A local firm. Foundation Engineer-
ing, Inc., which was hired to finish
site evaluation for a new landfill
design doubted the reliability of
ERM's statement.

January 1983 R. Brad Chewning, Regional Director,
SWCB, met personally wi'H E.E.
Campbell, then plant mana,. -.c, and
presented findings in an Executive
Summary.

February 1983 Meeting with SWCB representatives
where executive summary was pre-
sented tr'th requirements for our
compli^

March 1983 G&M selected as new ground-water
consultants, prepared a proposal and
schedule to address the Executive
Summary requirements. The SWCB
reviews the proposal and generally
agrees,
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Geraghty & Miller, Inc., begin Phase
'I.::'!,".:
, - * . • • • •
'"Grpund-water pollution - Front Royal
discussed at SWCB meeting in
Richmond . Concern for sa f e water
supply emphasized.

June 1983 Status report given at Board Meet-
ing.

Avtex corresponds with Burton,
Director, SWCB, suggesting that the

, potable water request be tied into
.the .results of the G&M study.
Burton requests that the Board
continues to work with Avtex to
provide potable water.
( . - .f . : •
Phase I report completed by G&M.
Sampling of selected wells was
spread out over west bank.

" - , v.l -I.:
JuV/ 1983 Avtex starts using new landfill with

, liner and leachate collection
system, Permit No. 357.

SWCB reviews Phase I and requests
, more sampling of wells, specifically
Well 177, which had not been pre-
viously sampled.

August 1983 .Phase IIA started which included a
resampling and split sampling of
.wells on the west bank. Sampling
located a narrow zone of degraded
wells. Four have CS2 detected.

. SWCB differs on which four have CS2
^detected and, therefore, concludes

that contamination may include
northern wells., i ,.f . .

September 1983 At SWCB meeting in Richmond, Region-
al Office presents new water-quality
data/ SWCB requests that Avtex
subml a schedule for providing
potable water to the SWCB by October
15 ,
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October 1983 Avtex submits a schedule with two
options. The option of providing
town water was eliminated because of
cost ($387,000 minimum) . Meeting
with Fiddler's Green/Rivermont Acres
Property Owners Association, the
president states preference for
town water but also likes option to
sell property to Avtex and relocate.
Providing new r'- 'imunity wells was
discussed.

The two options submitted includes
the buy-out option and th« community
well. Anticipated sc' iule for
Phase IIB also submitted to SWCB.

After a two-year effort to develop a
method to treat the waste viscose
impounded in the basins and the
source of the waste viscose itself,
a method that did not cause problems
at the Avtex waste treatment facil-
ity was found. After initial
trials, treatment of waste viscose
became continous.

November 1983 All lots in both subdivision ap-
praised for buy-out option. Super-
fund Branch-EPA Region III reviewing
situation.

G&M starts Phase IIB by performing
packer tests and by drilling a well
cluster on the Avtex site and one on
the west bank.

Monthly progress reports on Phase
IIB are submitted to SWCB.

December 1983 Ron Nagi, President of Property
Owners Association, requests interim
water for property owners using
water. Avtex replies that potable
water will be provided for property
owners using water.

Avtex requests that G&M expand the
nunber of wells to be drilled on the
site. Four lots have been
purchased.

Aft 102130



GERAGHTY & MILLER. INC

- . - •

February 1984 [ G&M's Phase IIB study has been
completed and was presented to the
SWCB; 30-day trial period of counter
pumping is proposed.

Potable water is provided to those
west bank residents who request it.

Ajkeeting is set with the SWCB to
discuss the Phase IIB report. G&M
reports that counter pumping system
should halt the migration of contam-
inants off the Avtex site.

March 1984 Avtex1 has started to drain and treat
the '",;., liquid contents of viscose
basins 9 and 11. No. 10 basin had
been drained previously.

The 30-day counter-pumping trial
'started; however, in April, it was
expanded to continue an additional
"six weeks at a deeper depth.

"' : „; (": ! , . • • • ' •

May 1984 Fifteen property owners have agreed
to bell their property to Avtex.

June 1984 Counter pumping was stopped on wells
'PWl and PW2 so that well recoveries
could be determined . A second
counter pumping test was scheduled
,in Wel1 G>' H which is further

'north. A short pump test was
repeated on Wells PW1 and PW2.

\ • • : "" ' ' "
;; The ground water from these two
wells was analyzed.

. . , '::-"'• i' •

Environmental Laboratories sampled
: l- the South Fork of the Shenandoah

; £', '̂ r. above the fault from the Avtex
west to the opposite bank.

Thr̂ e new pumping wells were pro-
pô ed by G&K during a meeting where
they presented up-dated findings to
Avtex.
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July 1984 A precipitate has been forming in
the pumping wells that make changes
in the pumping system necessary.
The air compressor used in the air
lift pump must be repaired. Due to
the preclpitat , submersible pumps
cannot be used.

august 1984 Both pumping wells must be cleaned
prior to returning to use due to the
precipitate problem.

September 1984 The consultants report on river
water contamination is completed and
sent to the SWCB . G&M prepares
answers to questions from the SWCB
on the status of certain items.

October 1984 Wells PWl and PW2 have been refur-
bished. The drilling of three new
wells has been started.

, . «

November 1984 Avtex met with the SWCB and G&M to
discuss the study and the closure of
the viscose basins . Additional
ground-water analysis was agreed
upon as well as • additional river
sampling* The three wells have been
completed. PW3 and PWl and PW2 have
been returned to the counter-pumping
system.

January 1985 The counter-pumping system is op-
erating satisfactorily. By the end
of the month, 5.01 million gallons
have been removed and treated
through the waste treatment facil-
ity. The total volume removed and
treated, including the amount
removed during the development
period in the s^ : ng of 1984, was
10.01 million gallons.

The latest ground-water analyses
showed improvement in all we 1 1 s
sampled. These results will be
discussed in the interim report
being prepared by Gr<M for submission
to the SWCB in Mar, ,
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February 1985 The Phase III report was completed
by; G&M and was submitted to the

\ • SWCB. An additional 1.6 million
-gallons were removed by the counter-
jumping system. The total removed

. -and? ."treated through February was
r- 11*61 million gallons.

March 1985 ^Virginia Polytechnic Institute has
submitted the report on the bottom
fauna study which included the area
of ground-water/surface-water inter-

. action. During March, an estimated
2 .million gallons will be removed by

, tjxe, counter-pumping system and
, : treated. The liquid portion of

-'/ viscose Basins 9 and 11 will be
analyzed, and portions removed and
treated through the Avtex waste
^treatment facility.

April 1985 -,Ground-water removed and treated
totalled 2.4 million gallons,

. : bringing the total handled by the
pumping wells to 15.5 million

" . •; gallons. Another 1.05 million
ĝallons of viscose basin leachate

,;was $>umped and treated.

May 1985 i Inspection of the river seeps with
State Water Control Board personnel

;-showed no evidence of white "growth",
-, .Pumping well activity totalled 2.4

_ .million gallons. Viscose basin
. " ' . . - -r i leachate treated totalled .84
: -.;-::• million gallons.

June 1985 ; ;Pumping wells handled 2.3 million
gallons. Viscose basin leachate
totalling .58 million gallons was
-treated. Four additional pits were

, ; .̂installed in Viscose Basin #11/ with
' ? : j.-four. more in Basin #9.

B-7:
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* -
July 1985 A check of river seeps again showed

no evidence of activity. Pumping
wells totalled 1.8 » lion gallons
and viscose basin Ic .hate contri-
buted . 89 million gallons to the
waste water treatment plant. April
•85 ground-water analytical results
continued to show improvement in
water quality.

August 1985 ' Ground-water pumping yielded only .9
million gallons because of com-
pressor problems, while viscose
basin leachate totalled .89 million
gallons. The laundry sewer was run
into a contained line directed to
the waste treatment facility.

September 1985 Compressor problems continued, with
.9 million gallons from the pumping
wells. Viscose basin leachate
totalled .86 million gallons. ,

October 1985 With the compressor operating
normally, ground-water pumping
totalled 2.1 million gallons,
bringing the total handled to date
to 25.8 million gallons. Viscose
basin leachate was .89 million
gallons, with the pits deepened in
both #9 and #11 basins. Some
evidence of white "growth" war seen
in the river seeps . VPJC s t\ y of
bottom fauna in the vicinity of the
Front Royal plant was received: the
principal conclusion is that "the
AVTEX plant has little effect on the
water quality of the Shenandoah
River."

November 1985 Despite a' major flood, 1,7 million
gallons was pumped from wells, along
with .86 million gallons from the
viscose basins. A trench was dug
along the entire perimeter of #11
Basin to improve leachate back-
pumping.
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December 1985 Counter pumping dropped to .9
million gallons because of well-
plugging. Viscose basin leachate
totalled .89 million gallons.

January 1986 Pumping well revitalization was
authorized. VPI's report on fish
toxicity tests from effluents
obtained 12/19/84 was received: no
fathead minnow deaths occurred in
either the Final Effluent or the
Storm Water.

April 1987 All submitted RI/FS workplans are
tapproved by Agency.

May 1987 'Avtex initiates RI field work.

January 1988 RI field work completed.
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\J
PRELIMINARY REPORT OF FINDINGS

FROM ELECTRICAL RESISTIVITY SURVEYS

AVTEX FIBERS, INC.

FRONT ROYAL, VIRGINIA

1.0 INTRODUCTION

As a preliminary phase of the current Remedial

Investigation/Feasibility Study being conducted at the Avtex

Fibers facility in Front Royal, Virginia, surface geophysical

surveys were performed between May 2 2 and June 4, 1987.

Electrical resistivity traverses utilizing the dipole-dipole

array were conducted over six transects. The purpose of the

surveys was to delineate the major bedrock fracture features

that appear to be transporting highly mineralized fluids from

beneath the site toward the Rivermont Acres properties which

are located west-southwest of the plant, across the

ShenanO.oah River. The results of theŝ -a surveys are intended

to guide subsequent activities of this Remedial

Investigation.

AR102380J if c-s
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2,0 PLANT SETTING
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2.0 PLANT SETTING

The Avtex Fibers facility is situated in Front Royal,

Virginia, which is located along the boundary of the Valley

and Ridge and the Blue Ridge physiographic provinces. The

Blue Ridge Province is situated to the southeast and

encompasses the Shenandoah National Park and Skyline Drive.

The Valley and Ridge Province exists at the facility and to

the west, characterized by parallel to subparallel ridges and

structurally controlled surface drainage patterns.

The area in which the geophysical surveys were performed

is bisected by the South Fork of the Shenandoah River. The

river borders the Avtex facility on the west-southwest and

seperates the plant site from the Rivermont Acres properties

(see Figure 1).
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3.0 LOCAL GEOLOGY AND HYDROGEOLOGY
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3.0 LOCAL GEOLOGY AND HYDROGEOLOGY

Much of the area addressed by the geophysical surveys is

underlain by river alluvial deposits of sand, silt, clay, and

meta-igneous cobbles. These overburden deposits are

approximately 20- to 30~£eet thick, as determined from the
fV'" •'

installation of on-site ground-water monitoring wells. The

river deposits are underlain by the Martinsburg Formation.

Locally, this formation .consists of massive and fractured

greenish-grey shale with occasional void spaces and stringers

of silty sandstone. In .general, the dip of the formation

beds is nearly vertical, with strike trending approximately

\ > northeast-southwest.

\
The local ground-water flow system is complicated by the

presence of major fracture zones within the Martinsburg

Formation. Based on aquifer tests performed during January,

1984 and January, 1985,/ ground wat*r flow within the

Martinsburg Formation is controlled by major fracture zones

which appear to parallel structural strike of the bedrock.i
The pumping tests suggested the presence of three fracture

zones which are permitting fluids to migrate to the southwest

(i.e., from beneath the facility toward Rivermont Acres).

Figure 2 summarizes the results of these pumping tests.

P-lo
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4.0 SimVEY OBJECTIVES
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4.0 SURVEY OBJECTIVES

The objective of these geophysical surveys was to

determine the location and attitude (i.e., strike and dip) of

major fracture features that are permitting the migration of

fluids from beneath the various facility basins. These

surveys were intended to confirm the presence and locations

of the fracture zones which are transmitting fluids toward

Rivermont Acres and to establish whether migration beyond

Rivermont Acres to the southwest may be occurring. Also, it

was proposed that data from the dipole-dipole profiles may

indicate the vertical extent of the fluid migration. The

resulting interpretations may also be used to more

effi- 'ently locate sites for additional monitoring wells that

are to be installed in subsequent p* 'ses of this Remedial

Investigation.
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5.0 SURVEY METHODOLOGY

Based on previous environmental assessments performed at

Avtex, zones of ground-water degradation can be characterized

by high specific conductance or low resistivity.

Ground-water sample analyses have characterized degraded

ground water as containing elevated levels of sodium,

chloride, and sulphate. The electrical resistivity method

was selected as the appropriate geophysical survey technique

for this investigation based upon its ability to detect

contrasts in the resistivity of subsurface materials, such as

that which would occur between relatively resistive competent

bedrock and a porous fracture zone containing highly

mineralized fluid.

More specifically, the co-linear dipole-dipole array was

chosen for its two-dimensional resolution of the subsurface.

This array combines horizontal profiling and vertical

sounding to produce a geoelectric cross-section, or

pseudosection, from which geologic structure and plume

configuration may be inferred.

5.1 Resistivity Technique

In general, the electrical resistivity method involves

inducing an electric current into the ground through a pair
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of electrodes at the surface. A second pair of surface

electrodes is used to measure the resulting potential*
field. The apparent resistivity of the subsurface material

is then calculated by knowing the geometry of the electrode

array, electrode separation, measured voltage, and applied

current. :

At the Avtex facility, resistivity data was collected

using the co-liner dipole-dipole array (see Figure 3). This

method utilized a pair of current electrodes (current dipole)

separated by a given distance (a) and a pair of potential

measuring electrodes (potential dipole) also separated by the

distance 'a1. The current dipole remains stationary while

the potential dipole is moved along the traverse line at

increments (N) of the dipole spacing (a). current and

potential measurements,are taken at each successive station*

The potential dipole is moved until the potential field is no

longer able to be measured, or until the desired depth of

investigation is obtained. The current dipole is then moved

one N-spacing (e.g., from stations 1 and 2 to stations 2 and

3) and the procedure it; repeated.

The effective jrobing depth of the arr / increases with
: '. /

increased distance between the dipoles. Commonly, the

dipole-dipole array is -expanded until N is equal to six. At

this dipole separation, the approximate depth of inves-
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tigation is on the order pf two times the a-spacing. In the

case of this survey, 'a1 was chosen to be 50 feet, so as to

provide adequate resolution to identify the anticipated

targets (i.e. major. flui4-filled fracture zones) while not

requiring extensive field time. With 'a* equal to 50 feet,

the depth of investigation is about 100 feet. In areas of

very high conductivity, the.probing depth is reduced and may

be more on the order of fprfeet for this investigation.

For the dipole-dipol«jarray, the apparent resistivity is

calculated by the equation:

where; pa •* apparent resistivity

N - the number of 'a1 increments separating
the dipoles

a • the distance between the dipole electrodes

Ay « the voltage drop between the dipoles
' •• ; • - r '

I - the transmitted current

5.2 Equipment

Resistivity data was collected using the ABEM Terrameter

SAS 300. This system consists of a transmitter/receiver unit

that is.-capable of outputting up to 160 volts (320 volts peak

C-18
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to peak), 20 milliamps, and receiving and averaging 1, 4, 16,

or 64 successive readings. This signal averaging capability

helps to improve the signal to noise ratio. In performing

resistivity soundings, this unit is normally used alone.

However, in conducting the dipole-dipole surveys, where the

current and potential electrode pairs may be separated by a

considerable distance, the ABEM Tarrameter SAS 2000 Booster

was coupled with the SAS 2300 Governor and used as a separate

transmitter. In this mode, the transmitter is capable of

outputting up to 400V (800 volts peak to peak) and 500 mA.

The current electrodes were stainless steel and were

linked to the transmitter with insulated multi-strand copper

wire. The potential measuring electrodes were

non-polar iz able electrodes consisting of a copper rod

immersed in saturated copper sulfate solution contained in a

plastic housing. The copper sulfate was permitted to seep

through a porous wooden plug in the end of the housing,

providing contact with the ground. The potential electrodes

were linked to the receiver by insulated multi-strand copper

wir . All connections were made with plug-in connectors.

5.3 Field Methods

A Brunton compass and 300-foot nylon tape were used to

lay out -the resistivity traverse lines. Stations were spaced
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50 feet apart (i.e., a-501) and were marked with surveyor's

pin flags. Waterproof markers were used to designate each

flag with the appropriate station number. Following

completion of the surveys, -the first station in each line was

surveyed so that its location could be accurately plotted on

a site base map. Knowing the station spacing and the

orientations of the lines, and using the appropriate scale,

each survey line was then ̂ reconstructed on the base map.

In setting up the current dipole, the ground around each

of the electrodes was soaked with a saltwater solution to

reduce the contact resistance, allowing higher current

, , ranges to be used. A -^multi-meter was used to routinely

monitor the resistance inherent in the transmitting system.

To reduce the effect of inductive coupling caused by current

leakage through long lengths of cable, only the amount of

cable need to span the dipole electrodes (i.e., 50 feet) was

used.

At each potential measuring station, a small area of the

uppermost layer of dry soil' and vegetation was removed so

that the copper sulfate solution seeping from the

non-polarizable electrodes could contact with moist soil.

At each survey station, the resistivity measuring

i , procedure involved several steps. With no signal being
t i, ,.L -•

C-20
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transmitted from the current dipole, the receiver operator

took a self-potential (SP) reading. This is a measurement of

the ambient voltage in the ground and is normally measured in

millivolts (mV). This value was relayed to the transmitter

operator,via walkie-talkie and recorded as VQ. A signal of

known current was immediately induced into the ground by the

transmitter and a second voltage reading was taken by the

receiver operator. This value was then relayed to the

transmitter operator and recorded as V^, along with the

transmitted current (I).

At the outset of each dipole-dipole traverse, the

receiver unit was set to average four successive SP

readings. If the four consecutive readings were found to be

nearly equal, the survey was then conducted by taking single

readings. Otherwise, the signal averaging system was

utilized until the traverse moved out of the high noise

area.

The value of AV, used in the equation for determining

apparent resistivity (provided in the section describing

Resistivity Technique), was calculated by:

AV = Vi - Vn

C-21
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For any given value of N and a, that portion of the

equation excluding Av/I (i.e., trN(N=l) (N=2) a)was converted

into a geometric factor with units in meters. To calculate

the apparent resistivity in ohn-m, the value of AV/I was then

simply multiplied by the geometric factor.

Data were recorded on field data sheets as shown in

Appendix A. To check data reproducibility, one of the

shorter dipole-dipole traverse lines (Line B) was performed

twice, a period of one week apart.
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6.0 DATA INTERPRETATION

Interpretation of dipole-dipole data involves the

construction of a resistivity pseudosection by plotting the-

apparent resistivities obtained from each station at the

point where lines drawn at 45 degree angles from the centers

of the dipoles intersect (see Figure 4). The data is then

contoured so that variations in resistivity may be observed.

Due to the nature of this plotting routine, vertical planar

features, as might be procl ced by steeply dipping

fluid-filled fracture zones, exhibit a 45 degree dip in the

pseudosection.

V M

Six dipole-dipole traverses, ranging in length from 500

to 4200 feet, were performed over the survey area. The

locations of these traverses, ,designate Line A through Line

F, are shown in Figure 5i Since the anticipated major

fracture systems were presumed to be oriented parallel to

bedrock strike, the survey traverse lines were layed out at

as high an angle to this trend as was possible, considering*
the topographic and cultural restrictions ;(i.e., the presence

of power lines, pipelines, buildings, etc.). Such an

orientation was desired, as it would provide improved

resolution of the expected anomalous features.
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6.1 Line A

Line A is a 1450-foot east-west transect located along

the northern edge of the old landfill area (see Figure 5).

The resulting resistivity pseudosection (see Appendix B)

indicates a distinct increase in resistance from east to

west, with that portion of the section east of about station

11 exhibiting the lowest resistivity. This zone of

relatively low resistivity exten<. from near land surface to

the full probing depth of this survey, which is estimated to

be on the order of 80-100 feet.

Ground-water monitoring in the vicinity of the old

landfill has indicated that flow in the alluvium and shallow

bedrock is to the north. It is believed that fluid built up

within the landfill is at least partially contributing to

this northerly gradient.

The pseudosection constructed from the Line A data

indicates that the western edge of the relatively low

resistive zone approximately coincides with the western

boundary of the |5 Cell. Given the inferred ground-water

flow in this area, it appears that the majority of the fluids

migrating to the north from the old landfill area may be

originating predominantly from Cell #5, and to some extent

from Cell' #4.

C-27
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-.:,. . - " • '

Also contributing to "the change in resistivity observed

along Line A may be a change in the bedrock lithology. it is

possible to infer a lithologic contact at two locations along

Line A, approximately below stations 14 and/or 19.

6.2 Line B : lr

Beginning near the treatment plant outfall to the

Shenandoah River, Line B is a 500-foot long north-south

transect (see Figure 5) ., As a check of data

reproducibility, the dipole-dipole survey was conducted twice

over this traverse a period of one week apart.

The Line B pseudosectibns provided in Appendix B

indicate good agreement between the two sets of data. In

both cases, there is a gradual increase in resistivity from

north to south and also with depth. The rise in resistance

with depth can be attributed to two factors. With increased

depth, bedrock normally becomes less weathered and fractured

and, therefore, less permeable. This tends to in aase the

resistivity. Also,:with'increased depth, a greater volume of

relatively resistive bedrock is being factored into the value

obtained by the survey> causing the apparent resistivity

value to rise. ^
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Although general agreement between the two data sets is

good, two subtle differences can be recognized. in the

replicate pseudosection, a zone of relatively low resistance

appears at intermediate depth below stations 5 and 6, and an

area of high resistivity is observed at depth below station

5. Though neither of these features are found in the initial

Line B pseudosection, they are not considered to represent

major deviations in the reproducibility of the data.

6.3 Line C

The dipole-dipole traverse designated as Line C was

conducted along the western berm of the sulfate basins (see

Figure 5} . This survey line parallels the eastern bank of

the Shenandoah River along a generally north-south

orientation and is 3400 feet long. The resistivity

pseudosection constructed from the Line C data is provided in

Appendix B.

The resistivity values observed along Line C were

generally lower than those recorded over the other

traverses. This is probably due to the composition of the

berm along which the survey was run. Reportedly, the berm is

comprised of fly ash and/or clay. The relatively low

resistance characteristic of these materials probably acts to

JUU&2MM*
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reduce the apparent resistivity values recorded along this

particular traverse. ; ,

Several zones of anomalously low resistivity are

apparent on the Line C pseudosection. Near the south end of

the traverse, a zone of -.very low resistivity is located at

depth below stations 59 through 61. This anomaly extends on

to the south (i.e., fr vween stations 61 and 66), where it

exists at a somewhat shallower depth. Another region of very

low resistivity is observed at intermediate depth between

stations 51 and 56. Resistivity values calculated for this

area are as low as 2 ohm-meters. Possibly associated with

this anomaly is another, smaller zone of low resistance

situated approximately below station 50.

Less well defined, is an area of low resistivity that

appears to exist near the maximum probing depth of the array

beneath stations 44 through 47. The boundaries of this

anomaly have been inferred based upon the behavior of the

instrumentation in this - area* When trying to obtain readings

at several of the stations associated with the data points in

this portion of the pseudosection, the current being induced

into ground by the transmitter dipole was not c .tectable at

the receiver dipole. ( r 1$iis , is sometimes caused by the

presence of very conductive material, such as highly
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mineralized ground water, which dissipates the electrical

signal before it can reach the receiver.

Another anomaly is observed as a planar feature dipping

at approximately 45 degrees between stations 16 and 18. As

discussed earlier, the presence of this type of anomaly in a

pseudosection is representative of a near vertical planar

feature in the subsurface, such as a vertical fluid-filled

fracture zone.

6.4 Line D

Nearly parallel to Lines B and C, dipole-dipole Line D

was performed along the roadway through the Rivermont Acres

properties (see Figure 5). The traverse was 4200 feet long

and was situated next to the base of the southwestern valley

wall. In this area, the alluvial deposits are believed to be

relatively thin. As a result, the resistivity pseudosection

constructed from data collected along Line D (see Appendix B)

represents primarily bedr X conditions.

Along Line D, five anomalous zone have been identified;

directly beneath station 30, below stations 34 to 36, 63 to

65, 67 to 70, and stations 73 to 75. All of these anomalies

exhibit a dip of some 45°, indicating that they are the

result of near vertical planar features in the bedrock

ftRtoeuos C-31
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i j , -,,... .„..
^ strata. The two southernmost of these anomalies generally

coincide with the mouth bf, a west-trending ravine which is

thought to be fracture Controlled. Also, these anomalies

appear to correlate well with several zones of low

resistivity observed near the south end of Line C.

6.5 Line E :

Dipole-dipole Line £ is a east-west traverse which

begins near the Shenandoah River, crosses Line D at

approximately station 72, and continues into a ravine to the

west (see Figure 5). The'resistivity pseudosection for Line

. , E (Appendix B) indicates that a lithologic contact exists,

approximately between stations 11 and 12. In the

pseudosection, this feature appears to dip at about 45

degrees, indicating a near vertical contact. A second, less

well define contact may be present near the eastern end of

this traverse at about station 6. These contacts probably

repr snt changes in liihology (i.e., shale grading to

limestone or sandstone) 'which are common within the

Martinsburg Formation. : b

6.6 Line F :

In an effort to better' define the western extent of the

. , inferred' fracture system(s)" detected beneath the Rivermont

• 'It-32
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Acres floodplain (i.e., along Line D), dipole-dipole Line F

was performed in a" narrow ravine just to the west of Line D

(see Figure 5). Line F is a 650-foot north-south transect.

The Line F pseudosection (see Appendix B) shows a

distinct increase in resistivity toward the south which is

probably the result of a change in lithology at about station

6. An area of relatively low resistivity is also present on

the pseudosection below stations 7 through 10. This anomaly

exhibits no distinctive shape or orientation; but, due to its

extent (i.e., it is not defined by one or two anomalous

readings as might be the result of noise or error) and

correlation with anomalies observed on Lines C and D (which

will be discussed further in the following section), it is

considered to represent some type of geologic occurrence.

6.7 Correlation of Low Resistivity Anomalies

The primary objective of this investigation was to

delineate major fracture lineaments that may be transporting

highly conductive plant-related fluids to the southwest from

beneath the various basins on the Avtex facility. Because

these fracture systems are believed to be oriented parallel

to bedrock strike, which is generally northest-southest, Line

B, C, D, and F were situated so as the optimize resolution of

these features. Also, Line E was located in a narrow ravine
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which is thought to represent a fracture trace. The general

locations of these survey lines have been provided in Figure

5. ;

Figure 6 provides the approximate locations of those

anomalies that were observed across each traverse. Good

correlation is evident between the anomalies identified on

Line C with those on Lines D and F. The resulting trends

suggest that the major fracture system is approximately

parallel to bedrock strike. For example, the anomaly

identified below stations 16 through 18 on Line C correlates

well, both in depth and attitude, with the low resistivity

zones observed beneath stations 3 0 and 35 on Line D.

Additional evidence of this fracture trace is the presence of

a small ravine in the western valley wall which falls in line

with the trend established by the correlation of these two

anomalies.

This trend is repeated when correlating the anomalies

below stations 44 through 47, 51 through 56, and 59 through

66 on Line C with those observed below stations 63 throughi f, ..„, ,. :•
65, 58 through 70 and! 73 through 75 on Line D. By

extrapolating the orientation established by *•' •> correlation
: • ' : i ii' ..'•"'
between these two groups of,anomalies, the inferred anomaly

identified on Line F is Intersected, suggesting that fluids

have migrated to the west, beyond Rivermont Acres.
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\J The dipole-dipole traverse performed along Line E did

not identify any obvious low resistivity anomalies that could

be correlated with other identified features, but did detect

two apparent lithologic contacts. If the ravine in which

Line E is located is fracture controlled, it does not appear

as though this specific fracture trace is transporting large

quantities of plant-related fluids.

Though the major fracture systems appear to be nearly

parallel to bedrock strike, correlation between specific

anomalies could yield an orientation that varies from this

trend. Such an orientation could reflect the presence of a

secondary fracture system, as commonly forms at angles of 30

to 45 degrees to the primary stress direction in

deformational environments
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7.0 SUMMARY
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7 VO gUMMARY

Generally, the the dipole-dipole resistivity surveys

that were performed in the vicinity of the Avtex facility
were successful in identifying the major fracture features in

the Martinsburg Formation that are responsible for the

migration of fluids from beneath the site. Correlation

between low resistivity anomalies that were observed along

Lines c and D suggest the presence of a major

northeast-southwest trending fracture zone that nearly

parallels bedrock strike and passes predominantly beneath the

#4 Sulphate Basin. A less distinctive anomaly located near

, the center of Line F suggests that fluid originating beneath

the basins ha migrated beyond Rivermont Acres to the west

along this trend. Due to topographic and cultural

restrictions, optimal coverage could not be obtained in this

area. J ;

Further to the north,1 similar anomalies on Lines C and D

indicate the presence of a second fracture zone. This

lineament appears to be' less extensive, but is sharply

defined. It passes directly beneath the #1 Sulphate Basin

and also exhibits a general northeast-southwest orientation

that is parallel to the major fracture system to the south.
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The results of a dipole-dipole traverse conducted along

the north edge of the old landfill area (Line A) suggest that

the degraded ground water in the vicinity of the traverse

line may be originating predominantly from the #5 Cell, and

to some extent from the #4 Cell. Also observed along Line A

is an apparent lithologic contact. The precise location of

the contact is uncertain, but is believed to be between about

stations 14 and 19.

Dipole-dipole Line E was performed in a narrow ravine

that was believed to be fracture controlled. Though no

distinct anomalies were observed that could clearly be

attributed to major fluid-filled fractur^ zones, two changes

in lithology appear to occur over the length of this

transect.

Where anomalous areas were identified by these surveys,

the resistivity contrast was not as great as was anticipated,

given the extremely high specific conductance of the fluids

retained in the various basins at the facility. Resistivity

values within the anomalous areas were generally two to five

times lower than surrounding values. This relatively subtle

contrast is attributed to several factors. As degraded

fluids move in the subsurface they become mixed with

unaffected ground-water, resulting in a lowering of the

overall .conductivity with distance from the source are;*.
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^ overall conductivity with distance from the source area.

Also, since the porosity of a bedrock fracture would
generally be small compar* I to the total volume of material

contributing to any given resistivity value, the resulting

apparent resistivity value may tend to be greater than

expected.

In addition, the dip of the bedrock strata in the survey

area is nearly vertical. Because the dipole-dipole traverse

lines were oriented at a very high angle to bedrock strike,

the apparent resistivity values obtained may represent the

transverse resistance of the bedrock strata, rather than the

. longitudinal resistance, which is commonly obtained by

surface resistivity surveys. Since the transverse resistance

is normally greater than the longitudinal resistance, this

may contribute to the reduced resistivity contrast between

anomalous zones and background areas.

Given the a-spacing that was required to provide

adequate anomaly resolution (i.e. , 50 feet) , the depth of

investigation of these surveys was on the order of 80-100

feet. Many of the anomalous features identified in the

pseudosections appeared to extend beyond this depth.
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Ĵp. ....
5"o .
loo-*̂ &'*
Sx
Si
Ijsci !

/tfO
_£&
'̂ OC)

_ J-grJ) ,
eoo

ri.J
- °
JQp.
100

.ZO<P

*S\Af +/)/#•»

^
„ "

...
.... . .

-.-

.̂

.: . .̂ 7-

*

.... .......

-

-"— .

2. ) °> /£

4V
1.13

.3*

.̂ /
.50
.H?G

,?0.
•«3P...

.32
• K5--..

.ii/o .
Sk....
'••18
—

U/2..
.6«

1 . „

•3.8

• 5 "•
ĉ î
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(J iĴ  4/C~

vs--ŷ
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'-:Ŝr; -(-£,v?".'
'.'865" ;
"~iVwÔ
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ô ....
•50. ..
.2.0
ZO
zo
"2_0

JTO
0̂
7.6

zo
z
xo
5T)
5*0

2UU9

V3*

...
-

..... . .

- -

.
'

4V

8.i3

Z.̂ CnS
3 ,So

2.3?̂ -
l.t£2

.56
S.5?
3.40

l,£oz.
,̂ e

'̂S.3*0
I,3C>
6.99
3311
1.̂
,5Oo
I./GO
i.-zs-f
10. Zfc

3J.3VY
/-29
.'9?
/.S57
/. 33

AV/X

.D^/

.oHTS1/

.oJ)ol{

OOH3

MWS"
. l?o
.0̂ 0]

..om.S

.0155"

.?02̂ Z

. It8*?5

.07-I15

.025"0

.0232.

.Q2S02.

.5/3
JG?Z
*06H6~
.oms
,03/5Z.
,02bt-

fl.R

C-74



L
/ &*/

fl.F. 4̂>,
^.V*-V. AV,

C,C2

*»-3o

-bo -31

3/-S3

52- ̂— '>*•- *~*~̂

•p,̂
3/-J*

32-33
3d -3V
3V- J--

3S-?<;

3&-39

3a-33
J5-31/

34-35

JiT-36

Jfr-3?

J7-4I
35 -J'/

jy-ss-
3̂ -4̂
3t-3'

^5-5?

AS-S-r

3^1-^5-

3s- 3G
3G-3-
37-35

JfrJ?
JVVO

.-•

A/

. v.̂ -̂̂ v,*
4

va
l.tl?

-?.2T
10. 37-

2.5B

3'5Z
i.5Ctt
•?.33
/O.V3
JOI
5-33
3. H .
.12̂ 1

10,37-
3.2f
2*7 Ẑ'
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GHRAGH1 V ̂ MILLER. INC.

PZ - WELL SERIES
BORING LOGS

E-l



>9fc> MILLER, INC
f&iy Ground-Hater Consultants . , ,

Cj SAMPLE/CO JLOG
Boring/Well __̂ li_ Project/No. M0679FR6_________________Pago 1 of_1_

Avtex Fibers, Front Royal 6/17/87 6/22/87
i . ,. Type of Sample/

Total Depth Drilled 35 _ feet Hole Diameter 4 inches Coring Device Air cuttings
Length and Diameter
of Coring Device _ _______________ ; ____________ Sampling Interval z to 5
Land-Surface Elev. _____ feet D Surveyed D Estimated Datum _________
Drilling Fluid Used TJnnn________*_^-._________ Drilling Method Air rotary
Drilling
Contractor Pennsylvania Drilling Co.____ Driller .Bry Mams Helper Bryan Kraus e
Prepared K ier Hammer
By ________J. Moore_________. ____________Weight_____Drop_____inches

Sampl&tore
(feet beta* land surface) Core Pressure or

Recovery Blow* per 6
From To (feet) kictiet Sample/Core Description

0

5'

11'

16'l

18-

23'
L .. , ...

j '
23*

33'

i -
'

51

10'

161

18'

23'

28 f

33'

35'

-r

,

,

..._—— — — •

Sand, fine to medium, silt, and organics, dark

brown, damp.

Same

Shale, dark grey lime rmdstone, wet
' "; •

Shale, fractured lime mudstone, secondary

minerals (calcite) , filling fractures, dark

grey, wet
' . , : • ' • ' ! • -

Lirno mudstone, massive, medium grey

Same

Same to friable, weathered shale

Sama ' *

. ._ _ .._._,. — ~_ ._ . ,. . --..-. ... -._—.. - -— ..- - . - — . . . . . .

1



MILLER. INC
m,i- H jff' Consultant*

SAMPLE/CORE LOG
Boring/Well PZ-2 _ Project/No. __M0679FR6________________Page 1 of__1 _„_
Site Drilling Drilling
Location .Avtex Fibers, Front Royal Started_________Completed_6/23/87.___

Type of Sample/
Total Depth Drilled 16.0 feet Hole Diameter 4 inches Coring Device Air ..Cuttings.
Length and Diameter
of Coring Device _____________________________ Sampling Interval __2'_. to 5* feet
Land-Surface Elev. ______ feet D Surveyed D Estimated Datum ___________„____
Drilling Fluid Used ____________________________ Drilling Method Air Rotary
Drilling .,. .
Contractor ___Penn Drilling____________Driller Adams Helper Krause
Prepared Hammer Hammer
By_____J. Moore________________________Weight_____Drop__._.inches

Sample/Core Depth
(feet below land su/face) Core Picture or

fleeowiv B*^ per 6
From To (feet) Inches Sampfe£ore

0

5'

101
. ..— ,

121

.

— -•- -

5'

10f

12'

16'

._ . _...

.....

- -—

,-"'

"

__, ————

- . - ~ i1

Silt, some sand, fine to medium, and organics,

dark brown, damp

\
Silt, little sand, fine, and organics, dark

brown, very moist

Shale, lime mudstone, dark grey, wet

Shale, lime mudstone, friable, green '"h grey,

little cal^ite void filling, wet

/JRI0250I



/"^MILLER. INC.
' '•J'ounJ-Hater Consultants , • ..

SAMPLE/CORE LOG
Boring/Wan PZ-3 Project/No. M0679FR6______________________Page 1 : of. 1

Location Avtex .Fibers, Front Royal stLt̂ S _________ Competed 6/23/87Cometed
. . * . Type of Sample/

Total Depth Drilled 18 feet Hole Diameter 4 inches Coring Device Air Rotary Cuttings
Length and Diameter
of Coring Device _______________ __ ___________ Sampling Interval Continuous
Land-Surface Elev. _____ _ feet D Surveyed D Estimated Datum _________ _
Drilling Fluid Used .. ___ Mane _________ :_ ' ' _________ Drilling Method Air Rotary
Drilling
Contractor Penn Drilling ____ __ _______ Driller Adams ____ Helper Krause
Prepared Hammer Hammer
By ____ J. Moore ___________ ----- - ___________ Weight _____ Drop ____ inches

Depth Time/Hydraulic
(feet be tow laid surface) Con Pmturs or

Recovery Blows per (
From To (het) fetches Svmrieftore Description

O1

5'

6'

I 8'
———— .... _

131

[
ri-
t ....

51

6f

8'

13'

18-

Sand, fine to course, some silt and organics,

medium brown, moist

Same, dark brown to black, wet (weathered

bedrock)

Shale, lime mudstone, fissil, dark grey

Same
- • ;-' ' ,, ^ -

Same

*R 102502
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MILLER. INC.
^mnti- (I (W Consultants

SAMPLE/CORE LOG
Boring/Well PZ-4 Project/No. M0679FR6____________________PageJ____ofj
Site . Drilling Drilling
Location Avtex Fibers, _Front Royal Started_________Completed .. fi/2ya_7 ,._

Type of Sample/
Total Depth Drilled 31. 5 feet Hole Diameter 4 inches Coring Device Air cuttjlngs_
Length and Diameter
of Coring Device _____________________________ Sampling Interval _GOi5ilniiojis_ feet
Land-Surface Elev. _____ feet D Surveyed P Estimated Datum ___________._ ___
Drilling Fluid Used __None ___ . ___________________ Drilling Method Air Rotar_y____.
Drilling
Contractor ppnn nri I'M pg ____________ Driller Adams ___ Helper .. Krause _ ...
Prepared Hammer Hammer
By _______ .T, Moo^e _________________________ Weight ______ Drop _____ inches

SampltTore Heptti
(feet bete* land surface) Con Pr«wr« or

Recovery Blows per 6
From To (feel) Inches Sample/Core Description

0
L- . —— i

5'

.-j

u. . .

101t

— ..... . ..

—— — -
13.8

17.2

_ : .

i— -......
L

5'

101

13.
Li_. ..

17.

' 31.

B'

21

5'

--—— ——— — -

Sane, medium to coarse, light brown

Same, with clay matrix, brown to light green

Rock at 10. 5 '

Shale, weathered, black to grey, abundant

calcite

Shale, grey, some calcite filling

Same

. .., __. _ _„__..._.„ .. ——— .. ————— ....„...._.._..— - — ....

Afi 102503

j
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& MILLER. INC
Ground- Hater Consultants .. „ , . , , • ,

SAMPLE/CORE LOG
Boring/Well _P2-5 Project/No. M0679FR6_________,______ Page 1 of _J___
Site ' ; Drilling Drilling
Location Avtex Fibers, Front Royal Started_________Completed fi/in/fl?__

• j , Type of Sample/
Total Depth Drilled 25.5 feet Hole Diameter 4 inches Coring Device -_&ir_cutiings._.
Length and Diameter
of Coring Device •___________- •i".."__________ Sampling Interval _aon±J.JXiiojLis_ feet
Land-Surface Elev. ___,__ feet D Surveyed d Estimated Datum _________________
Drilling Fluid Used None _______ ; ____________ Drilling Method Air rotary

Contractor Penn Drilling ________ Driller Adams Helper Krause
Prepared T .. „ Hammer HammerBy _______ J' Moore ________ ̂ ___________ Weight _____ Drop ____ jnches

Sample/Cora Depth
(feet b«h,« Iwd wrtdce) Core Pmnure or

flecovery Bto-i; per 8
From To fleet) Inches S»m»te/Co« Description

o

5'

7.5'

LO. 6'

•

i

j

L

5'

7.5'

10.6

L -

25.5

...... ..

r

i - .

i

*

, _ . _

x

. _
• .. _ ... ...

Topsoil to silty clay, wet
• -• • „: •'

Silty clay, wet

Bedrock - shale, weathered, black to grey,

calcite veins
, • -'<• •'•

Shale, grey, -.ioms caloli.e filling

4ff/;025n|.

• - .
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c> MILLER. INC.
O'.jim,/ Water Consultants

SAMPLE/COKE LOG
Boring/Well PZ-6 Project/No. M0679FK6_________________Page 1 of__
Srte . Drilling Drilling
Location Avtex Fibers, Front £gyal Starttd_________Completed 6/30/87__

Type of Sample/
Total Depth Drilled 3.3 feet Hole Diameter _4.__ inches Coring Device Air cuttings .
Length and Diameter
of Coring Device x__________________________ Sampling Interval continuous feet
Land-Surface Elev. _____ feet D Surveyed D Estimated Datum _______________ _
Drilling R»j;-J Used ̂ JlPJl6,_______________________ Drilling Method Air rotary
Drilling .,, . , j «Contractor Penn Drilling____________Driller Adams Hfttpftf __Krau ~ o__
Prepared , . Hammer Hammer
By_______J. Moore______________________Weight_____Drop____,inches

Sample/Cure Depth Time/Hydraulic
(teet betow ;jid surface) Core Pressure or

Recovery Blow per 6
From To (Teet) inches Sample/Con Desertion

O1 5'

_ L
5'| 81

L.-..——1

!
8' 121

i — . .- . i,., .~ — . - .
i.

.... . . -. L --. .-~

12'! 17'

17' 23'

L. . ......
L ... ..
! (

t

_ . .

- ——— -

.

'
_ _ ._......

Silt, some sand and gravel, medium to coarse,

dark brown, organics, damp

Silt, some sand, medium, organics, some

friable lime mudstone, moist

Lime mudstone, some weathering, light to

dark grey

Lime mudstone, friable, fissil, dark grey.

some weathering

Same

..__ _ &5-LQ2505- - - - - -..———.-

E*i „.. _-- . . . _. . ._ _ .^ - , _.̂ .. . - . _ .- --7 — —



rOERAGHTY
* MILLER, INC.

Uround-Water Conwitanis

SAMPLE/CORE LOG
Boring/Well _PZzl_ Project/No. M0679FR6__________________ Page 1 of _1_
Site ^ Drilling Drilling •-/„,„_
Location Avtex Fibers - Front Royal. Started_________Completed_Z/?/£l_.

Type of Sample/ .
Total Depth Drilled 23 feet - Hole Diameter __^___ inches Coring Device _Air cuttings
Length and Diameter
of Coring Device _____________________________ Sampling Interval continuous
Land-Surface Elev. ______ feet d Surveyed D Estimated Datum _______________
Drilling Fluid Used None_______________________ Drilling Method Air rotary
Contractor Penn Drilling______.________Dri||er Adams HftlfMr_Krause___
Prepared _ ,. Hammer Hammer
By _____Ji__M°2£e________________________ Weight_____ Drop ____ inches

Sampteftore D«pth Tlmefflydraullc
(leet below land surface) Core Pressure or

Becovtiry Btowi per 6
From To (reel) inches SamoWCora Description

0

1

51

10'

II1

13'

18'

L ... .

5'

10'

11'

13'

18'

23'

.
/•'i

•

Sand, fine to coarse, and silt, medium brown,

damp ' Ji

Same -•( i\- ! •

Shale, dark grey, weathered

- - . ' • ' . . ; . ,

Shale, liTOft mudstone, dark gr^y, weathered

Sh? le , lime muds tone , grey , weathered , some

calcite filling

Same
"""

-pvtjtsos--



MILLER. INC.
G">un,t-Wuttr Consultants

SAMPLE/CORE LOG
Boring/Well _PZr3_ Project/No. M0679FR6__________________Page 1 nf 1___
Site " Drilling Drilling . /
Location Avtex Fibers - Front Royal Started_________Completed 7/7/87

Type of Sample/
Total Depth Drilled 18 feet Hole Diameter 4 inches Coring Device Air cuttings
Length and Diameter
of Coring Device _____________________________ Sampling Interval .continuous feet
Land-Surface Elev. _____ feet D Surveyed d Estimated Datum _________________

None nritiinnM-hnrf Air rotaryDrilling Fluid Used "one_____________________ Drilling Method

Contractor Ponn Drilling_____________Driller Adams H*ip*r Krause
Prepared _^^ Hammer Hammer
By______J' Kg?!6-___________________-,__Weight_____Drop____inches

SamplpJCore Dfptfi Tkna/Hydmillc
(teet b*rt>« land surface) Core Pressure or

Recovery Blows per B
From To (teet) inches Sanpfe/Core Description

L_ 0

5'

_ ..
8'

—
13'

r

5'

81

13'

18'

L -.
,.-'

...... .... ...

Silt, sand, medium to coarse, and organics,

medium red brown, damp

\
Same to dark grey friable, lime mudstone,

moist-wet

Lime mudstone, fissil, dark grey, wet

Lime mudstone fissil, dark grey, wet

AR|Q2507 v
.... — .„..„.. — .._.... _ . .. _._..... ..__ ._„_.._.__.._._._....-. — .

j

j



^BTGERAGHTY
& MILLER. INC.

inJ- Water Consultant* j

SAMPLE/CORE LOG
Boring/Well P7-Q Project/No. M0679FR6__________________Page 1 of 1

Location Avtex Fibers - Front Royal Started__________Completed_Z/Z/iL_____
„ • • . Type of Sample/

Total Depth Drilled __28_ feet Hole Diameter _î _ inches Coring Device Air cuttings
Length and Diameter .
of Coring Device _____________________________ Sampling Interval continuous^ feet
Land-Surface Elev. _____ feet D Surveyed D Estimated Datum
Drilling Fluid Used "Ui"=_____._________________ Drilling Method._________ ________________ Air rotary

oSllfractor Penn Drilling______;______Drills Adams Hsipar Krause
Prepared _ .,„„,_ Hammer Hammer
By ______J' Moor..*r_______________________Weight_____ Drop_____ inches

(feet twlow Ijnd surface) Core Pressure or
Recovery Blows per 6

From To (reet) inches S#fip!e&on Description

0

5'

•

8'

13'
r- -•
L

18'

1 -
L. ....

ii_
!

5'

8'

13'

_.
18'

28'

Silt, sand, medium to coarse, and organics,

medium brown, damp

Same to dark grey friable lime mudstone.

moist-wet

Lime mudstone, dark grey to medium grey, wet

Same, some weathering

Sa •

•ARjjtesaa •-

P-1 n



/c* MILLER, INC.
'Ground- Water Consultant*

SAMPLE/CORE LOG
Boring/Well .PZ-1QProject/No. __M0679FRfi ____________..Page 1 of__l
Site . „., " Drilling Drilling
Location Avtex Fibers - Front Roval_Started_________CompTetod 7/30/87

Type of Sample/
Total Depth Drilled 22.5 feat Hole Diameter 4 inches Coring Device Air cuttlngjS
Length and Diameter
of Coring Device _____________________________ Sampling Interval continuous feet
Land-Surface Elev. _____ feet D Surveyed D Estimated Datum _________________
Drilling Fluid Used __None_______________________ Drilling Method Air rotary___.
Drilling
Contractor Penn Drilling______________Driller _ Adams _Helper__Krause_
Prepared Hammer Hammer
By_____J. Moore________________________Weight__.___Drop____ inches

Samp!-,tore Depth Thnefflytfrallc
(teet bekm land surface) Com Prr«;jre or

Recovery B1 per 6
From To (teet) ii..hes Sampte/C«« Description

0

51

9'

13'

E 1

91

13'

22, ->

.... . . ... .

-
u

.

.._._ ..._„

Silt and sand, medi t to coarse, organics,

medium red brown, damp

Same to dark qrey weathered limestone, damp

Lime mudstone, dark grey

Lime mudstone fissilLdark cl^ey, wet

flft KJ?*?frQ -• -

i-t t



EJERAGHTY
rc> MILLER. INC.

fZ&fGr̂ unJ- Hater Consultants ,

' SAMPLE/CORE LOG
Boring/Well PZ"1:L Project/No. M0679FR6 _________________ Page 1 of _ 1 __
Site ., • . „ . Drilling Drilling _ ..rt ,„_
Location Avtex Fibers - Front Roya 1 _ started _________ Completed 7/30/87

« « r A of Sample/ w .Total Depth Drilled 80.5 feet Hole Diameter 4 inches Coring Device Air cuttings
Length and Diameter
of Coring Device _____________________________ Sampling Interval continuous feet
Land-Surface Elev. _____ feet D Surveyed D Estimated Datum _________________
Drilling Fluid Used None ______________________ Drilling Meiiiod Air Rotary _ _

Contractor Penn Drilling __________ Driller Adams HBinr Krause
Prepared _ Hammer Hammer
By _____ Wesselman _______________________ Weight _____ .Drop ____ inches

Sample/Core Deftfi TkneVHydrauilc
(feet tteKjw laid surtaco) Con Pressure or

Recovery Slows per B
From To fleet) Inches Sample-Tore Description

L- °

9'

13'

18'

28'

33'

50'

[
77'

L

i

9

13'

18'

28'

33'

50'

77'

... 8?J

..

.

51

s

•

Silty sand with dobbles; light brown to grey,

wet.

Lime mudstone, dark grey to medium grey, wet

Same, some weathering

Same

Same, little H20 yield for section

Same, frequent zones of calcite filling

Limestone, light grey Lu dark gr^y, dense,
no fractures, no ground water

Lime mudstone, dark grey, calcite veins.

ground water ̂ 5 gpm

fiRI025IO

"

• • • '"':



GERAGHTY c> MILLER. INC.

MW - WELL SERIES

BORING LOGS
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HER-\GHTY
PC* ML HR.IN'C.
Ground-Water Consultants

SAMPLE/CORE LOG
Boring/Well MW-.9 Project/No. M0679FR6________________Page 1 of___3_
Site - Drilling Drilling
Location Avtex Fibers - Front Royal Started_________Completed_Z/22/E2__

" Type of Sample/
Total Depth Drilled 45 feet Hole Diameter 4 inches Coring Device Split spoon
Length and Diameter
of Coring Device ____18" spoon_________________ Sampling Interval continuous feet
Land-Surface Elev. _____ feet O Surveyed O Estimated Datum ________________
Drilling Fluid Used None______________________ Drilling Ivlathod Auger_______

Contactor Penn Drilling_________;___Dri|ler__Ad_ams___Helper Krause
Prepared - Mrt_-0 - Hammer Hammer
By______J* Moore______- ": * .. :___________Weight_____Drop____inches

SampteVCore Dsptti Time/Hydraulic
(leet below land surface) Core Pressure or

Recovery Blows per 8
From. To (feet) Inches , < Sampte/Core DeseripHQrt

1.0
L-..,.

— „

1.5

3.0

1

h._ . J
5.0

I " 7 - 5

! 10.0

•

1.5

1 3.0

1 5.0u.

i 7 c
L...//.5

• 10.

lf 1?..-

i

t

t

3'

1-
5'

1

5-3-4

5-10-9

3-3-5-5

2-4-3-3

5-6-8-4

L-4-3-4

... ___ _

.. ,
Silt, clay, some sand, fine to medium, mottled!

light grey and medium brown, dry

. . . . - : '

Same, some coarse gravel, red brown, dry

Silt, some clay, some sand, medium, yellow

brown to red brown, red and grey stringers,

damp=

Silt, -Some clay, sand medium to fine, mottled,

mediumjbrown to olive, odor, damp

. •••--. :
Clay, silt aad sand, fine to medium, some

gravel"/ ;:coatse, slightly cohesive, medium

brown, 4amp

£ P 1 n A ». . . . - - ._- ... ~••-****+&% frf-p
Clay and Silh^sand, fine to coarse, medium

brown to black, damp, slightly cohesive
r '

• i __________ ._„.„ . .....,_..,.._
"Vl4 ""



^B'GERAGHTY
MILLER JNC

Ground- Water Consultants

SAMPLE/CORE LOG (Cont.d)
Boring/Well _^MWn9_ Page 2 of 3

Prepared By ___________________

Sample/Cor* D >jrth Time/Hydraulic
(le«t below land 6u<f*ce) Cor* Pressure or

Recovery Blows per 6
From To (feet) Inches Sample/Core Description

12.5'

15.0'

17.5'

20. Of

22. 51

25. O1

21,5'

15.0'

17.5'

20.0'

22.5'

25.0'

27.5'

30.0'

•

1-2-2-1

1-1-3-3

2-4-6-6

1-3-4-4

2-4-7-6

5-5-6-1C

E

Same, moist

Same , saturated

Same, mottled, light grey to red

brown, saturated

Same

Silt, clay, and sand, fine to

mod i um, red i sh b^own, sat-n^ntecl

Silt, clay, sand and gravel, fine

to coarse, medium brown to black,

saturated

Silt and clay, some sand and grave

fino to medium, dark greenish blac'

wet «*Tn?5l3

-15



MILLER, INC
Ground-Water Consultants

SAMPLE/CORE LOG (Cont.d)
Boring/Well MW-9 Page __L__ of 3

Prepared By _________________

Sample/Core Depth, Time/Hydraulic
(feet below land surface) Core Pr*wure or

Recovery Blows per 6
From To (feet) Inches

30,0'

32. 51

._
'

35. O1

37.5'

40.0'

42.5'

32.5'

35.0'

37.5'

40.0'

42.5'

45- Of

L. - - ''

1-3-5-6

2-3-6-10

4-20-20-

11-21-12

5-15-21-

isflftlft

F

Same

Same to silt and clay, some sand

and gravel, fine to coarse, cohesi\

medium brown with olive mottle,

moist

21 Silt and clay, some sand and

gravel, fine to coarse, cohesive,

medium brown with olive mottle.

moist

-12 Silt and Sand, fine to coarse,

little gravel, dark red brown,

moist, cohesive

L5 Same

-M * Tilt. ?r\d. sand, medium, red hrowi

and grey, wet

-1*

e,

.



'GEiKAGH'IY

Ground-Water Consultants
SAMPLE/CORE LOG

Boring/Well _MliO_ Project/No. M0679FR6________________Page__L_of___3_
Site ^ ., ' Drilling Drilling ,
Location Avtex Fibers - Front Rpyal Started_____Completed 7/?yfl7

: Type of Sample/
Total Depth Drilled 53. 5 feet Hole Diameter 4 inches Coring Device SpT it spoon._._.._
Length and Diameter
of Coring Device _____18" spoon________________ Sampling Interval .continuous., feet
Land-Surface Elev, _____ feet n Surveyed D Estimated Datum _________________
Drilling Fluid Used None________' ..._......... '"________ Drilling ;.,̂ hod auger______
Drilling ;
Contractor Penn Drilling____.___________Driller Adams Helper_Krause
Prepared _ ^ r ! Hammer Hammer
By_____J. Moore__________^____________W0ight_____Drop____inches

Sample/Core Depth Time/Hydraulic _......[
(feet below land surface) Con Preoure or

Recovery Stows per 6 ;
From To (feet) Niche* ", , SampterCore Dcscrlirtion

0
'•:

2.5

5.0

7.5

! 10.0
i

12.5

l
i
! 15.0

2.5

5.0

7.5

10.0

12.5

15.0

' 17.5
: . . _> .

;

io-12-ie

4-4-5-5

1-1-3-4

5-5-6-4

1-8-9-1]

5-6-4-6

3-6-8-8

!

Silt, sand, gravel and orcranics. fine to coars

medium:' brown , dry
Silt, clay, mottled grey and red brown,

soft* cohesive, damp

Silt ind sand, fino to medium, little gravel,

coarse J;medium brown, damp

Silt -And sand, some gravel, fine to medium,

cohes'.-^, ;elark red brown, damp

Same, some gravel to sand, fine to medium,

some; "slit, .olive, damp

Silt, some, clay, some sand and gravel, fine

to medium, dark red brown, damp cJrâ iOCD f 5

Same/1 more clay, darker brown
-. i : •

.



J^GERAGHTY
& MILLER. INC.

Ground- H'atfr Consultants

SAMPLE/CORE \S 3 (Cont.d)
Boring/Well _ SfflhlD Page 2 of 3

Prepared By ___________________

Sample/Core Depth Time/Hydraulic
(feet below land surface) Com Pressure or

Recovery Btowt per 6
From To (fe«t) Inches Sample/Core Description

17.5*

20. O1

22.5'

25.0'

27.5'

30. O1

32.5'

35-0'

.

20. O1

22.5'

25. O1

27. 51

30.0'

32,5'

35.0'

^

- '

37.5'

1-3-3-5

3-4-7-6

5-5-9-7

5-4-7-4

6-10-8-7

3-5-6-7

6-5 -5-9

Same with black stringers

Same

Silt and clay, light grey to red

brown, some fine sand, trace mica,

damp

Same, light brown and grey to

medium brown

Silt and clay, little sand, fine

to medium, dark brown, damp,

cohesive

Same

Same, mottled light grey to dark

.. br?wn. _ . _ftft 1425-1 6-

Silty clay, olive, tra^e sane!,'

fine, soi-'.e medium brown to hlrK-k
L . i - __IK^,, : ,.,.



^BTGERAGHTY
MILLER, INC.

rGround-Water Consultants

SAMPLE/CORE LOG (Cont.d)
Boring/Well __M&-1.0 ' Page 1 of 3

Prepared By._________________

Sample/Core Depth Time/Hydraulic
(feet below land surface) Core Prsasum or

Recovery Blows per 6
From To (feet) Inches Sample'Sore Description

37.5'

40. O1

42. 5f

45. Of

47.5'

———————

40. O1

42.51

45. O1

47.5'

50.0',

/

4-7-10-1;

4-9-12-2;

,.

7-12-27-

t x

, ,

12-10rl5

r -, , i.

2-6-10-1

..,.;

[ L ̂

- - ,

,

' . ' •

Same

. Clay and silt, medium to dark brown

damp, cohesive

&5 Silt, some sand and gravel, fine

to coarse, medium red brown, moist,

cohesive

•17 Same

1 Silt, sand and gra" ".1, medium to

coarse, medium grey to brown, wet

, . - '

-

i

ARI025I7



Gr,)und-Wat?r Consultants

SAMPLE/CORE LOG
Boring/Well _MWzii_ Project/No. M0679FR6__________________Page 1 Qf 2
Site ., " „ Drilling Drilling
Location Avtex Fibers - Front Roval Starts_________Completed 7/28/87

Type of Sample/
Total Depth Drilled 30 feet Hole Diameter 4 inches Coring Device Split spoon
Length and Diameter
of Coring Device 18" spoon__________________ Sampling Interval continuous reet
Land-Surface Elev. _____ feet D Surveyed D Estimated Datum _________________.
Drilling Fluid Used ______None ______________ Drilling Method Auaer_______
Drilling
Contractor Pe»nn nri 11 i ng_____________Driller Adams____Helper Krause___
Prepared Hamrnar Hammer
By ____.T . Monrp*_________________________Weight_____ Drop ____ inches

Samplc.tare Depth TTmefflydraulIc
(feet below land mrace) Corf Pressure or

Recovery Blow per 8
From To (feet) inches SampleJCofe Description

0

2.5

5.0

7.5

10.0

12.5

15.0

,. .._ __

17.5

1—— -
[20.0

i

• -

2.5

5.0

L 7<5
10.0

12.5

15.0

17.5

20.0_ . ..- ...

_

22.5

- -

1

10

.

13

.. .'.''""

_ ..

-12-12-1

2-2-4-7

5-9-11-J

1-5-13-:

1-4-11-1

-12-22-;

4-12-23-

-21-21-;

M-24-fJ

. .. ._. . _..__

0 Silt and sand, fine, some clay, medium brown

dry to damp

Clay, little silt, mottled red brown, light ^

grey and yellow brown, damp, cohesive

2 Same, more silt

3 Clay, some silt, medium red brown, light

grey stringers, damp, cohesive

3 Same, stiff clay

:4 Very stiff clay, medium red brown, trace

light grey stringers

6 Same with some silt, bTack organic

inclusions

1 Sand and silt, fine to medium, varieqated

(red brown, buff, yellow brown, light grey

and' black) , moist, odor

• Silt and sand, fine, buff to sand ^and gravel^

coarse, organics, unknown sheet-like maCeTial ,

moist, wet

E-2n

1

J

U



'GERAGHTY
MILLER. INC. ? '

-' Ground- Water Consultants

SAMPLE/CORE LOG (Cont.d)
Boring/Well _ MW-11 Page 2 of 2

Prepared By _________________

Sample/Core Depth Time/Hydraulic
(feet below land surface) Core Pressure or

Recovery Blows per 6
From To <feet) Inches Sample/Core Description

22.5'

25.0'

27. 51

25.0'

27. 5'

30. O1

X

50/5"

50/6"

50/3"

- . ; ,.,

,

\ f

1

Same

Same with maroon colored flakes

of shale

Lime mudstone, fissil, broken,

dark grey

ARI025iq

:-2i



* MILLER. INC.
Ground-Water Consultants

SAMPLE/CORE LOG
Boring/Well _MH=12 Project/No. Mnfi79FRfi _______________ Paga

Nation Avtex Fibers - Front Royal g,±3 _________ 7/29/87
A of Sample/ _ , .

Total Depth Drilled L* feet Hole Diameter _5 ___ inches Coring Device Split spoon
Length and Diameter „
of Coring Device _____ JJL- spoon ________________ Sampling Interval continuous feet
Land-Surface Elev. _____ feet D Surveyed D Estimated Datum _________________
Drilling Fluid Used _____None_____________________ Drilling Method Ang^r________
Drilling .
Contractor Penn Drilling_______________Driller Adams____Helper Krause
Prepared Hammer Hammer
By____J. Moore_________________________Weight_____Drop____inches

Sample/Core Iteptti Tfma/Hydraullc
(feet below land turf**) Core Prettura or

Raconry Blows p«r 6
From To (Te»t) fnchei Sampl«/Cor« D«scrtpt)oti

^_° 2-5

2.5 5.0

5.0 7.5

7.5

,_

10.0

_... .....__ ..

--
1

1-7-10-S

7-40-50/

2-18-27-

50/5

— — —

x

. ._. _._. __ .

—— - —— •-•

1

Silt, some sand, fine to medium, medium brown

organic, dry

. ,
5 Stiff, friable clay and silt, dark reddish

brown, dry

50/5 Same

Silt, buff, some fine sand to shale at

9.0f (dark black)

J&IQ25ZQ.

E-22

^

•J



GERAGHTY c> MILLER. INC.

VB - PIEZOMETER SERIES

BEDROCK CORE LOGS

ARI0252I
E-23



c* MILLER. INC.
,n.i- H jtf Consultant*

SAMPLE/CORE LOG ,
Boring/Well VB"1 Project/No. M0679FR6_____..___________ Page * of *
Site Drilling oy,1/0- Drilling ft .... .„
Location Avtex - Viscose Basin 1________ Started Q/.U/O/ Completed 8/31/87

T rt - Type of Sanv'e/
Total Depth Drilled 10 feet Hole Diameter 3_ inches Coring Device NX coring
Ler h and Diameter
of Coring Device _____ 1Q ffc._______ _________ Sampling Interval .ĉ tinuous_ feet
Land-Surface Elev. __ __ feet O Surveyed D Estimated Datum _______ _.________
Drilling Fluid Used City water___________________ Drilling Method___Nbs_
Drilling
Contractor Pennsylvania _Dr ̂ Ung Company_____ Driller _A2ams____ Helper
Prepared Hammer Hammer
By ______M. Gaudette______________________ Weight_____ Drop ____ inches

Sample/Core Depth TIme/Hytfraulle
(feet below land turtace) Cora Pretsura or

Recovery Btowi per 8
From To (feet) Inches SampM/Cors Oncrlutfon

26 : 28
•
i

ii
1

281 29

i

29 i 36
!

li
\{

\
\

\u .... ..*..„.. .. _.
t 1
. . . .......

,

10— i

.....

. — -.._..

„._

,'•

i

. . . ———

mudstone, fine grain, light brown to tan, iron staining

present, small fraptures present particularly at

between 27. 51 and 28', fracture orientation 45°to 50°
i iV

mudstone, tan to light grey, fine grain.

mudstone, ligh1" qrey, fine grain, rust stained frx

30f to 331 10".

Unconformities present at 30' 4" (mudsLone/silstone

contact); 32' (muds tone/si Its ton?) ; 32.5', 33',

Vertical fractures appear to be present between 32'

and 33'; rock discoloration present, iron stained at

32.5'.

_fiRJQ2522
\̂

E-24

J



^'GL-RAGHTY
cVMILLE:R.IN
win,}. H au'r Consultants

SAMPLE/CORE LOG
Boring/Well _J5ri_ Project/No. M0679FR6 _________________ Page 1 of

Location Avtex - Viscose Basin 2 _____ stLiSS 8/11/87 f v . ^ 8/12/87
in r> Type of Sample/ .._,

Total Depth Drilled 1U feet Hole Diameter 3 inches Coring Device "*•
Length and Diameter , n f . o i. -
of Coring Device xu IC' _____________________ Sampling Interval Continuous
Land-Surface Elev. _„! ___ feet D Surveyed D Estimated Datum .
Drilling Fluid Used _ City Water ___________________ Drilling Method_lfcs
Co'Sctor Pennsylvania Drilling Ccrpany Dri[|flr Mams Hftlpflf Krause
Prepared M -.̂.ĵ*.*.̂  Hammer Hammer
By _. . M- Gazette __________ • ........ .. • _______ Weight _____ Drop ____ inches
Sample/Core Duptti Tkne/Hyrlrwllc

(fed tekjw land wddrt) Cora Pressure or
Recovery Blows per 8

From To fleet) Inches Samofertore Description

i 25 - ; 35

i1
iii
L_

I

i 1
t

[

i

;_ -4. _..-..
!

!

'

'

i

L... ... v.r
t
1

i _. _ ., _ ._ .

i

•

10

....

..__'-
.. ._--..„ — - - —~ — - -

1.

mudstone, fine grain, light to ned grey, iron stained

throughout some fracturing (poss vertical) in through-

out ccire, other small fractures present at 30', thin,

verticle calcite seams at 27.5' and between 29' and 31*.
• : ." . :.

muds tone/silts tone contact present between 27.5*

and 311.

flR 102523

•



MILLER. INC
"M-l* jte' ('iinsuiiant*

SAMPLE/CORE LOG
Boring/Well _VErl__ Project/No. MQ479FR6 ________________ Page __ 1 of 1
Site . „ . . , Drilling Drilling
Location fl̂ gx - Viscose Basin 3 _______ Started _8/15ZaZ__ CompTeted _a/2Q/fiZ

- n . Type of Sample/
Total Depth Drilled -10 feet Hole Diameter A ___ inches Coring Device NX Coring _ .___ _
Length and Diameter
of Coring Device 10 ft. ________________________ Sampling Interval continuous _ . feet

Land-Surface Elev. _____ feet Q Surveyed D Estimated Datum „ ________________
Drilling Fluid Used City water__________________ Drilling Method__NX-

Contractor Pennsylvania Drilling Company _____ Driller Mams _____ Helper Krause
Prepared M «a, . ̂^ . .A Hammer HammerBy ______ M. Gaudette ______________________ Wejght _____ Drop ____ jnchefi

Deptti Time/Hydraulic
(feet Delow land surface) Core Pressure or

Recuvtry Blows per 6
From To (feet) inches Samole£ore Description

29 388

...

9

i . _.__.__
\

Core consists of fine grey mudstone with medium grained

material betaveen 36 and 37. 51.

Thin calcite seams are present through the entire core.
\

Iron staining present at 37.3', 38.6' and 39*.

Small 45° fractures present at 29. 7', 30. 6', 31', 31.5'

32.2', 32.8', 33. 4', 341, 35', 36.5', 37', 37. 61, and

38.3'.

tjrf i fjXj7tl

E-26



J^ MILLER. INC.
UrounJ-U ater Consultants

SAMPLE/CORE LOG
Boring/Well _Y?___ Project/No. Mnfi7opr?fi ______________Page_L__of__L__.
Site A ,4. ,r- r, " -, Drilling „,„,„, DrillingLocation Avtex - Viscose Basin 7________Started _J/l/87__ Completed 9/1/87

Type of Sample/
Total Depth Drilled __1Q_ feet Hole Diameter __3_ inches Coring Device ______NX_______
Length and Diameter
of Coring Device _____IQ.ft.____________________Sampling Interval Continuous feet
Land-Surface Elev. _____ feet D Surveyed D Estirr "xl Datum _____._________ -
Drilling Fluid Used rit-y wa^-pr __________________ Drilling Method___Njc
Drilling
Contractor ___ Pennsylvania DrilXing Co. _______ Driller Mams ____ Helper Krause
Prepared M rtmdp*-fo Hammer HammerBy ______ M. Gaudette ______________________ Weight

Sarr<ple<<Con Depfh Time/Hydraulic
(feet twlow land sû zce) Core Prnttsut or

Recovery B^<n per 6
From To (feet) Inches Sampte&ora

30'

33-
— __ —

.

L— . ...

1
L

i

t

33'

40'

...

.. . _„.. _ .,

,-•

. „ . _

Mudstone, .fine grained, It. to medium brown, crumbly.
Iron-stained seams present throughout, highly

fractured throughout - most fractures appear to be at

45° angle - Major 45° fractures at )'7", 30 '10", 31 f,
31 '7"

Mudstone, fine grained, med. to dark grey, iron stained

throughout, small fractures present between 33 and 35 ft

most appear to vary between 45° arri 50° . Fractures

at 33M", 33'10", 341, 34f5", 35'.

Between 371 and 39.5', poss. fine grain siltstone/htud

contact present; vertical fracturing also present

from 37' to 391.

WLLQ2525
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GERAGHTY cv MILLER. INC.

P2-WELL SERIES

CONSTRUCTION DETAILS

flRIOZ526

F-l



RlVERBANK WELL CONSTRUCTION
DETAIL

WFI i : pz-i

4" FLUSH-JOINT CASING/STAINLESS STEEL

CEMENT / 5% BENTONITE

10 AUGER HOLE

Ooo:o
LJ
00

FT. TOP OF BEDROCK

AIR ROTARY HOLE

18-0 FT. BOTTOM OF CASING

3.75" OPEN BOREHOLE

WELL DEPTH

F-2



RIVERBANK WELL CONSTRUCTION
DETAIL

WELL:

4" FLUSH-JOINT CASING, STAINLESS STEEL

CEMEf . /5% BENTONITE

AUGER HOLE

ooo:Q
UJ
CD

FT. TOP OF BEDROCK

8 AIR ROTARY HOLE

il.rJL FT. BOTTOM OF CASING

3.75 OPEN BOREHOLE

WELL DEPTH .

F-3 ARI02528



RIVERBANK WELL CONSTRUCTION
DETAIL

WELL: __I?.l.i

A" FLUSH-JOINT CASING,STAINLESS STEEL

(J
Oo:o
LJm

TYPE 1 CEMENT / 5% BENTONITE

AUGER HOLE

•<$$r-̂ '-l**̂ ,! I

'*£*'!'/VVIrfc. ̂  * ji/\
i'.â^ VV-J ^

FT. TOP OF BEDROCK

8̂ AIR ROTARY HOLE
13.0 FT. BOTTOM OF CASING

a.75" OPEN BOREHOLE

. FINAL WE DEPTH

r-4



RIVERBANK WELL CONSTRUCTION
DETAIL

WELL:_?z-4

4" FLUSH-JOINT CASING, STAINLESS STEEL

TYPE 3T CEMENT / 5% BENTONITE

10" AUGER HOLE

-°'5... FT. TOP OF BEDROCK

8" AIR ROTARY HOLE

" 17'°- pT. BOTTOM OF CASING

3.75" OPEN BOREHOLE



"RIVERBANK WELL CONSTRUCTION
DETAIL

WELL:

I C1 /" '" •* / ̂ /̂ *w

\̂/C<".r"'Ot/3 *̂  ii'irVo:;3 1̂0"

4 FLUSH-JOINT CASING, STAINLESS STEEL

•"lH
TYPE IT CEMENT /5% BENTONITE

AUGER HOLE

FT. TOP OF BEDROCK(.M;»I«-;;i-';V''kr£yc
u'̂ <?̂
'Cî V%̂
•rioVv [i&ffr -̂B'̂ IR ROTARY HOLE
»S/ |- l\̂ ' tX t̂ S|"'*>

î Cii.ii':==r-̂ . i-liil _ULJL- FT. BOTTOM OF CASING

oocco
UJ
CD

3.75" OPEN BOREHOLE

a?"'5ftR 4lO@r&3 f/ELL DEPTH

102531



RIVERBANK WELL CONSTRUCTION
DETAIL

WELL: PZ-S

4" FLUSH-JOINT CASING, STAINLESS STEEL

TYPE 2" CEMENT / 5% 8ENTONITE

AUGER HOLE

Oocc

FT. TOP OF BEDROCK

ROTARY HOLE

FT. BOTTOM OF CASING

3.75 OPEN BOREHOLE

DEPTH

F-7

4RI02532



•RIVERBANK WELL CONSTRUCTION
I; DETAIL

WELL: PZ-?

o
CE
O
UJ
CD

4" FLUSH-JOINT CASING, STAINLESS STEEL

.M

3 -i
xV*>„'!*, ̂
jNlt'l'-W
'-»YiO'- « - * " , -

TYPE 3C CEMENT / 5% BENTONITE

10" AUGER HOLE

i£.l̂ _ FT. TOP OF BEDROCK

f\&^/^,^ ^N
*^ <^. ̂ i^ r ^*"tvv'1;̂ '' .. v 8 AIR ROTARY HOLE

13>Q FT. BOTTOM OF CASING

3.75" OPEN BOREHOLE

23..Q ..fiun̂ Sj/OLL DEPTH

F-8



RIVERDANK WELL CONSTRUCTION
DETAIL

WELL: PZ-S

" FLUSH-JOINT CASING, STAINLESS STEEL

2. 91 FEET

?fê

oo
CE
O
UJ
CD

CEMENT / 5% BENTONITE

AUGER HOLE

V

FT. TOP OF BEDROCK

AIR ROTARY HOLE

13. n FT. BOTTOM OF CASING

3.75" OPEN BOREHOLE

DEPTH

F-9 10253^4



RIVERBANK WE ' CONSTRUCTION
DElMiL

wn i : Pz-9

4" FLUSH-JOINT CASING,STAINLESS STEEL

TYPE 3T CEMENT / 5% BENTONITE

10 AUGER HOLE

8'° FT. TOP OF BEDROCK

Ooro
UJ
CD

8 AIR ROTARY HOLE

23.0 FT. BOTTOM OF CASING

175" OPEN-BORE HOLE

DEPTH

ARI0253S
F-10



- RIVERBANK WELL CONSTRUCTION
DETAIL

WELL: P2-1Q

4" FLUSH-JOINT CASING, STAINLESS STEEL

— 3*

CEMENT /5% BENTONITE

10 AUGER HOLE

occ
Q
UJ
CD

FT. TOP OF BEDROCK

8 AIR ROTARY HOLE

13-0 FT. BOTTOM OF CASING

3.75" OPEN BOREHOLE

s s_ FT.

4RI02536
F-ll



RIVERBANK WELL CONSTRUCTION
DETAIL

WELL:

oooxo
UJ
CD

4" FLUSH-JOINT CASING, STAINLESS STEEL

TYPE *S: CEMENT / 5% BENTONITE

AUGER HOLE

*. *̂ i "•î 'C-Vv
' -i i f "* 4^•v'-'V/f I ̂ .̂
'̂ 'V̂ O, ^
Ŝ /j> -̂8"
^ .^^ _'*_•fc'.S'.fiK/̂4i-L y

FT. TOP OF BEDROCK

AIR ROTARY HOLE

FT. BOTTOM OF CASING

3.75" OPEN BOREHOLE

WELL DEPTH

F-12



GERAGHTY c* MILLER. INC.

MW -. WELL SERIES

CONSTRUCTION DETAILS

F-: 102538



^GERAGHTY
MILLER, INC.

Ground-Water Consultants

WELL CONSTRUCTION LOG

T
— ft

f
\
f
•

g
(

~
~

:--

//
V

AJi

•%

LAND ?V**ACE

-̂ 10 inch diameter
drilled hole

*x_Well casing,
4 inch diameter,

Stainless
C Backfill
^ Grout Type V

11.. ft*
Bentonite 3 slurry
22 ft- S Pallets

...?L ft'

"-Wcl! Screen.
4 inch diameter

10 slot

.̂} Gravel Pack
--C3c Sand Pack
iU Formation

Collapse

__4_2_. ft*

Measuring Point is Top of
Veil Casing Unless Otherwise
toted. /

Depth Below
Land Surface

Project Avtex Fibers, Inc. RT/FS Wa|| H7-9
TovwafCfty Front Itoval
County Warren State Virainia
Permit IMrv

Land-Surface Elevation
and D^tum feet n surveyed

Installation Da{e$(s)
Drilling Method Hollow Stem Auger
Drilling r t̂ractor Pennsylvania Drillinq Co.
Drilling Fluid None

Development Techniques(s) and Date{s)
To be performed by air-lift, week of August 10

Fluid Loss During Drilling N-.A. gallons

Water Removed During Development N<A' gallons

Static Depth to Water feet below M P.
Pumping Depth to Water N.A, .... feet below M. P.
Pumping Duration ___ H*&* _ _. .. hours
Yield" N.A. gpm Date
Specific Capacity gpm/ft
Well Purpose Monitoring o? shallow grourdwater in th=>
vicinity of the viscose basins.

Ran. .

flR f 0?S^Q

Prepared by JeFe

P-1'4



^GERAGHTY
MILLER, INC.

round-Wat<cr Consultants

WELL CONSTRUCTION
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SIJ

LAND SyRFAC^_

^ 10 inch diameter
drilled hole

^ Well casing,
.inch diameter,.

shai nl p^s

C Backfill
îGrout Tyoe V

26.5 ft-
'entonite n slurry
28 ft- S pellets

38.5 ;<t.

•̂Well Screen.
4 inch diameter

10 slot

D̂ Gravel Pc.ok
~S Sand Pack
Q̂ Formation

Collapse

53^_ft-
53L5 «•

asuring Point is Top of
»ll Casiny Unltso Otherwise
tJd. s

epth BetoW
ind Surface

Prnjert Avtex Fibers, Inc. RI/FS Well M*-10
Tnwn/Ciry Front Royal
Cnunry Ttei-r»=.n State Virainia
permit Nn

Land-Surface Elevation
and Datum feet D surveyed

n estimated

Inflation Dates(s)
nriiiing Method Hollow Stem Auger
nrilling Cnntrarrnr porneyl̂ m* a m-i 1 1 i ng O»_

nriiiing Fluid None

Development lcJiniques(s) and Date(s) \J
To be performed by air-lift, week of August 10

Fluid Loss During Drilling N.A. gallons
Water Removed During Development N.A. gallons
Static Depth to Water feet bfilow M.P.

Pumping Depth to Water N.A. feet b«low M.P.
Pumping Duration N.A. hours
Yield N,ft. gpm Data

Specific Capacity gpm/ft
Well Purpose Monitoring of shallow groundwater in the
vicinity of the viscose basins.

Remarka

_ *JTOZ5(,Q .„ „ _ _ _ _ . ,
\*S



'GERAGHTY
MILLER, INC.

'round-Water Consultants

WELL CONSTRUCTION LOG

r.ft
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I^ANP SURFACE

*̂" J-0 inch diameter
drilled hole

s^Well casing,
4 inch diameter,
stainless

D Backfill
bcGrout Type V

-."• ft'
Bentonite D slurry
13 f̂  3fpellets

[. 18 n-
•̂Well Screen.
_ :4L- inch diameter
___ , 10 slot :

ĈJ Grave! Pack
—-{£ Sand Pack
XII Formation

Collapse

. ..1°. «•
Measuring Point is Top of
Veil Casing Unless Otherwbs
toted. .̂  • • -.

Depth R-lgw
Land Surface

Project Avtex Fibers, Inc. RI/FS well MW-11 ..
• town/City Front Royal
Co-inty Warren state Virginia
Permit, No

Land-Surface Elevation
anri patum , ,. , feet D surveyed

n estimated

Installation Dates(s)
Drilling Merhod Hollow Stem Auger
Drilling Contractor Pennsylvania Drilling Co.
Drilling Fluid None

Development Techniques(s) and Date(s)
. - - .To be performed by air-lift, week of Auqust 10

Fluid Loss During Drilling ' N.A. gallon?;
£4. A.

Water Removed During Development . . ". gallons
Static Depth to Water feet below M.P.
.Pumping Depth to Water N.A. feet bfilow M.P.

Pumping Duration . N.A. hours
Yield ^ , M. A. gpm Date
Specific Capacity , r gpm/ft
-VVali Purpose Mon.itorinc7 of shallow c/roundwater in thf*
vicinity ;of the viscose basins.

Remarks

\ \\K

ARIOZStl
>. -. ir Preoarad bv Jeff: Moore _ _ .. . __
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MILLER. INC.
Ground-Water Consultants

WELL CONSTRUCTION LOG

_ fti

FV
V\
N

*

I
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/
/

/

;• ?

; ̂

/ ~

1

/

V
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.3

LAND §y*FAC£

-̂ 10 inch diameter
drilled hole

v_WelI casing,
4 inch diameter,

C Backfill
te Grout , Type V

— —— ft'
Bentonite G slurry
4.5 ft. G pellets

8 ft.

^Wcll Screen.
4 inch diameter

, 10 slot

xxT1 Gravel Pack
;- -ffl Sand Pack

Ĥ Formation
Collapse

-.i2— n*

easunng Point !o Top of
/ell Casing Unless Otherwise
oted.

Dep"-1 Bebw.
Land Surfaco

Project Avtex Fibers, Inc. RI/FS Well fW-12
Town/City Front Royal
County Warren State Virainia
Permit No.
Land-Surface Elevation
and Datum , feet n surveyed

n estimated
Installation Dates(s)

prilling Method HnllrrW St-pm aiignr
nriiiing Contractor Pennsylvania Drilling Ccmpany
Drilling Fluid None

Development Technique's) and Date(s) \̂
To be performed by air-lift* week of Ai .ist 10

Fluid Loss During Drilling N.A. gallons

Water Removed During Development N.A. , gallons
Static Depth to Water feet bfilow M.P.
Pumping Depth to Water M. A. feet below M.P.
Pumping Duration N.A. hours
Yield N.A. gpm Date
-Specific Capacity gpm/ft
Well Purpose M>ni taring of shallow grouMwater in the

vicinity of the viscose basins.

Remarks

4ff JQ£5/ .pc w

Preparsrlby Jeff Mx>r« ...

F-17



GERAGHTY & MILLER. INC.

0)o
(C
4-1

5 J

25

VISCOSE BASIN NO. 1
VB-1

o * _ _
Clay capping materialcs -0.17 *g/kg

Phenolics - 6.32 Bg/kg
Sodjiuin - 7640 ng/kg

»g/kg
Pheijollcs - <0.18 kg/kg
Sodjun - 4460 Bg/kg _

id I F^l ĉ «--i Clay; orange to brown,
stiff to slightly plastic

o>
"""*" Sand Pack

Screen

-̂fĉ

2 0 H ••-— — •
Minor sand and gravel layers

Soft, silty cover soils

Viscose sludges; black,
mixed with fibrous rayon
material

Basin Liquid Samples CS2 - <0.05 mg/1
Phenolics - 0.2 mg/1
Sodium - 10,000 mg/1



GERAGHTY & MILLER. INC

U
10
<M
fc

S 10

s

4J
0)
0)

20

25

VISCOSE BASIN NO. 2
VB-2

n * ' ' Clay' siltsand, light brown

€S2 - 0.12 mg/kg
Phenolics - <0.24 Jag/kg
Sodium - 11,000 ng/kg

Viscose material; rubbery,
black, with fibrous sections

IUSS clav'" blue-grey, several3 15 •] i-**̂  sandy/gravel zones

Sand Pack Clay; dense, brittle, black,
dry '

Screen PP§1 cla>' and weathered
bedrock material

Basin Liquid Sample: CS2 - <0.05 mg/1
Phenolics - 0.02 mg/1
Sodium - 2400 mg/1

G-2



GERAGHTY & MILLER. INC.

VISCOSE BASIN NO. 3
VB-3

g 10 -I
10
<H

« 15-1

§
H
0)

Q)

25 J

30 J

' v' >l.?:;•;/;• Sand Pack
•*.•».»;

Screen

Capping soils; clay, brown
with shale pieces

Void (2.5-4,5 ft),
filled with black
liquid
Crusty, fibrous material
with semi-plastic clay,
grey to black

Clay; mottled orange
grey and brown

Basin Liquid Sample: CS2 - <0.05 mg/1
Phenolics - 7.1 mg/1

_ „r .Sodium - 5600 mg/1

G-3



GERAGHTY & MILLER. INC.

0 -r

5 -

Id 10
<M

•H 1C

ca _ ___
Compressed fibrous

VISCOSE BASIN NO. 7
VB-7

CSj -1.3 ng/kg
Phenolica - 4.0 ag/kg
Sodiua - 6180 ag/kg

O ' ' '

Clay; black, dense, with
& W?

254

ICSj - 2,8 ng/kg
Phenolics - 0.21 mg/kg
Sodium - 5900

30

Sand Pack

ŝ=̂ ' slight granular texture

Clay; brown to medium
grey,- plastic with
minor sand and gravels

material; white, dry

Viscose material; hard,
black, layered with open
zones with black liquids

STw
Same, but moist

Clay; dense, grey to
brown with shale debris

-:-_J/ Screen
Baain Liquid Sample: CS2 - 1-5 mg/^

Phenolic* - c -6 mg/1
Sodium - 2700 mg/1



GERAGHTY & MILLER. INC.

VISCOSE BASIN NO. 9
VB79

CS2 - 0.07 mg/kg
Phenolice - <0.3 mg/kg

5 .

oTo«
O 10 •
(0

•0cid

o
H 15-
0)

0)
0)

20 -

25 .

•F*E
•;•;.
.̂..

S
•«i==
=1

_..,

- —

•'• *.
.)*.;"
;•*.'

:'/,

^̂

CS2 - 0.23 mg/kg
Phenol! =s - <1,9 mg/kg
Sodium - 17/800 mg/kg

CS2 - 320 fcgr/kg
Phenolic* - 81 mg/kg
Sodium - 39,000 mg/kg

" 1' '. ^ ' ••
1 rtl", . '! 1 '

-,.;''.. ,. •'

„ • " '. '•' " '
. - (

CS2T- 1700 ag/kg
Pheholica - 13 mg/kg
Sodium - 65,000 mg/kg

CS2T- 0.66 mg/kg
Pheholic* - ,0.87 mg/kg
Sodfcum - 13̂ 60 mg/kg

tt
l̂ pi
l̂ p

•
:&:* ' "" '"i';:

|. jte|
S1̂ ;̂ *
^̂ Ŝ ^
'•̂ Ŵ Ŵ':Sillî ijL'X'&jt

Ĥ
|||i:
||̂PF?w:8

iii
î fpii

;̂ *̂'

* ** ~~̂ T —

i3 Sand Pack

Cellulose crust; white, dry
with streaks of tan clay

Viscose material; rubbery,
green to grey, saturated

- i; material is crumbly

Clay; hard, black, dry

Screen

Basin Liquid Sample: CS2 - 710 mg/1
Phenolics - 12 mg/1
Sodium - 10,000 mg/1

G-5



GERAGHTY & MILLER. INC

0 T

5 4
0)oid<H

73
Cid

o
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0)
6 154

201

25-1

P̂li.-̂ i
IJ

VISCOSE BASIN NO. 10
VB-10

Ph
Crust; soft, white, fibrous sodium

{viscose material; rubbery,
green to black

Viscose material; rubbery,,
yellow to green, void spaq
filled with black liquid

stiff

es

CS2 - 4.5 mg/kg
Phenolics - 14 mg/kg
Sodium - 9400 mg/kg

Viscose material;
orange to black

Viscose material; rubbery,
mottled black, orange, and
brown with silty zones

I C?2 -_2400 mg/kg
Phenolics - 5.5 mg/Vg
Sodiua - 97000

Clay; dark grey,
hard and dry

Basin Liquid Sample: CS2 - 320 mg/1
Phenolics - 20 mg/1
Sodium - 9800 mg/1

G-6



GERAGHTY & MILLER. INC.

5 .

w
•deid

15 -

O

20 -I

VISCOSE 3ASIN NO. 11
VB-11

Sand Pack

r~- Screen

25J

Crust; dry, soft,white,
and fibrous
Soft, white material

Viscose material; flaky
grey to black, with voids

Viscose material; rubbery
green to orange, wet

Clay; dry, hard, grey
with shale fragments

Phenolics Sodium
(ma/kal

Surfdce O.oe <0.28 46
? " J «• U:' v <2.6 56,700
9 I 7 e™!' ' <2wl 40,000
3 I 2 ,Ŝ S- 15' »2 300

14' 113,000
0.07 mg/1 15,000

G-7



s __.
—* ^̂  ** ̂  O **• • O n *̂ O ̂ * **• fr* in ̂L> V* ̂ S ̂ ••* *p*> •* «5 «» H *•» ̂  n «>• *~ h»B V* **H *** ̂  ̂ f i*t« * 4̂  Ĵ  jK Ht 3 fs« *7 F ^ fl S
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